We report a case of cutaneous phaeohyphomycosis caused by Exophiala dermatitidis. An adult male presented with a 1 month history of erythematous swelling and ulcer on the right forearm. E. dermatitidis was identifi ed from the lesion through microscopic examination, in vitro culture, cutaneous biopsy and molecular analysis. He was treated with oral itraconazole (400 mg/day) and showed improvement.
INTRODUCTION INTRODUCTION
Exophiala dermatitidis which belongs to the dematiaceous fungi, is ubiquitous in nature and being gradually recognized as a cause of human disease. It often causes an opportunistic infection in immunosuppressed patients or those with chronic diseases and is rare in the immunocompetent. Exophiala dermatitidis causes phaeohyphomycosis of the internal organs and rarely occurs in cutaneous or subcutaneous tissues. When noted, the dermal infection usually appears as a mycotic cyst, nodule, or mass . [1] We report a case of cutaneous phaeohyphomycosis in a healthy man caused by E. dermatitidis.
CASE REPORT CASE REPORT
A 78-year-old man from Nanjing, China, presented with a 1 month history of an erythematous swelling and ulcer on the right forearm. The lesion first appeared as an asymptomatic erythematous patch and enlarged gradually with mild pain. After 2 weeks, he developed scattered hemorrhagic blisters and ulcers accompanied by severe pain. He was treated with penicillin with no significant improvement. Subsequently, vasculitis was considered as a possible diagnosis and he was given prednisone therapy. However, lesions continue to extend and were associated with severe pain so he was referred to our hospital. He had neither past medical history nor evidence of underlying diseases or immunodeficiency. Physical examination revealed a well-demarcated, erythematous, non-fluctuant swelling on the right forearm with some hemorrhagic blisters, ulcers and purulent discharge on the surface. There was significant warmth and tenderness [ Figure 1 ]. Routine laboratory tests were within the normal range except for an elevated white blood cell count of 9.53 × 10 9 /L (3.5-9.5 × 10 9 /L) and neutrophils 80.7% (40-75%). A series of laboratory investigations were carried out in an attempt to assess possible underlying conditions such as immunodeficiency and disseminated infections yielding normal or negative results. An X-ray of right upper extremity was also normal.
A 10% potassium hydroxide preparation of exudate from the lesion revealed dark, branched, septate hyphae lacking chlamydospores [ Figure 2 ]. Culture on Sabouraud's dextrose agar grew black, slow-growing colonies suggesting the presence of dematiaceous fungus [ Figure 3 ]. Slide culture revealed tube-like phialides with aggregation of smooth, oval, unicellular conidia at their tips [ Figure 4 ]. The colonies grew well on Sabouraud's dextrose agar at different temperatures (27°C, 35°C, 38°C, 40°C and 42°C). The in vitro susceptibility of the strain to antifungal agents was tested by the broth dilution technique using the M38-A2 method for antifungal susceptibility testing of filamentous fungi published by Clinical and Laboratory Standards Institute in America. [2] The minimum inhibitory concentrations of amphotericin B, fluconazole, itraconazole, voriconazole, terbinafine, micafungin and anidulafungin against this isolate were respectively, 4 μg/ml, 4 μg/ml, 0.5 μg/ml, 0.125 μg/ml, 0.25 μg/ml, 4 μg/ml and 4 μg/ml. Biopsy from the lesion revealed acanthosis and a pandermal granulomatous infitrate accompanied by neutrophils [ Figure 5 ]. Periodic acid-Schiff and Gomori methenamine silver stains showed a large number of spores and hyphae in the dermis [ Figures 6 and 7 ].
Ribosomal deoxyribonucleic acid internal transcribed spacer sequences and 18s ribosomal deoxyribonucleic acid sequences were analyzed for further confirmation of the previous results. The primers of internal transcribed spacer and 18S ribosomal deoxyribonucleic acid were designed as follows: Fungus-ED1-F: TCGTGTCCAATGTCTGAGTATATTAC; Fungus-ED2-R:
GTGCTCAGTGAAGAAGCTCCG; Fungus-NS1-F: GTAGTCATATGCTTGTCTC; Fungus-NS8-R:
TCCGCAGGTTCACCTACGGA. The internal transcribed spacer and 18S ribosomal deoxyribonucleic acid region were amplified We made a final diagnosis of cutaneous phaeohyphomycosis caused by E. dermatitidis. The patient was treated with oral itraconazole, 400 mg/day for 10 weeks with improvement of lesions [ Figure 8 ]. At present, the patient continues to receive oral itraconazole and is on regular follow-up.
DISCUSSION DISCUSSION
The term "phaeohyphomycosis" is used to describe cutaneous, subcutaneous and systemic infections caused by hyphomycetous fungi which develop as dematiaceous and septated hyphae in the host tissue. [3] Exophiala is the pathogen commonly responsible for phaeohyphomycosis. E. dermatitidis is the only species that can grow in temperatures >40°C with negative nitrate assimilation. Compared with other Exophiala, E. dermatitidis rarely causes cutaneous or subcutaneous infection but is more likely to cause disseminated infections of specific systems such as brain, heart, lungs and digestive tract with a mortality rate of 40%. [4, 5] We reviewed all published cases of cutaneous and subcutaneous E. dermatitidis infection reported in the English literature [ Table 1 ].
In a recent review, Suzuki et al. identified the following predisposing factors for infection with E. dermatitidis: peritoneal dialysis, leukemia, steroid use, human immunodeficiency virus infection, cancer, bronchiectasis, diabetes mellitus and multiple myeloma. [13] However, our patient and two previously reported cases had no prior underlying factors, history of trauma or immunocompromised states [ Table 1 ]. Clinical presentations of the disease caused by E. dermatitidis vary among different geographic locations. Although this fungus is primarily reported to cause cerebral infections in immunocompetent young individuals of Southeast Asia origin, it commonly remains localized as a subclinical colonization of the respiratory tract in patients with cystic fibrosis in Europe. The possibility of involvement of race-dependent virulence has been suggested as an explanation of this observation. [14] Cutaneous or subcutaneous infection with E. dermatitidis usually presents with a nodule, a cyst or mass; we were unable to find any published reports of the infection presenting as an erythematous swelling with ulcers.
In our case, the histological and culture findings supported the diagnosis but final identification of the causative organism was achieved by sequencing of 18s ribosomal deoxyribonucleic acid and internal transcribed spacer region of the fungus since the morphological distinction in culture between the E. dermatitidis and other species of Exophiala is very difficult. The susceptibility of the organisms to antifungal agents is an important factor affecting the development and outcome of Exophiala infection. Due to the rarity of the disease, no large controlled studies of antifungal agents has been performed. Itraconazole and amphotericin B appear to be effective against Exophiala isolates in vitro at minimal inhibitory concentrations <1 mg/ml. [15, 16] The minimal inhibitory concentration of itraconazole (0.5 mg/ml) against the strain isolated from our patient is consistent with the therapeutic effect that was achieved. Previously reported cases [ Table 1 ] were treated with antifungal agents, antifungal agents combined with surgery or surgery alone with satisfactory results except in one patient who died. 
